We propose a new electrostatically-actuated micromirror array. Using solder flip chip bonding technology, the desired electrode gap and the mirror rotation range can be easily created and enlarged. The use of solder assembly technology also provides us not only design flexibility but also precise gap height and mirror position control. In the mirror assembly process, a new MEMS transfer method using temporary fuse-away tethers is used to achieve robust and clean batch assembly.
Introduction
With increasing the number of Internet users, growing information commerce, and globalizing of intellectual resources, wavelength division multi/demultiplexing (WDM) systems have been developing in optical communication field. A single fiber carries multiple wavelength channels in the WDM system and both data rate and port count have been increasing. Hence a large scale optical crossconnects (OXCs) have been required for not only switching but also traffic routing, load balancing and restoration. Conventional optical-electronic switching systems have low scalability due to limitation of size and electrical interconnects.
Micro-electro-mechanical systems (MEMS) have attracted attention to build large scale OXCs. MEMS are micro scale devices based on semiconductor processing technology and it is possible to sense, control and actu- amined that the tethers are cut off at the fusion points we expected. Fig. 11 shows a close-up view of the tether after fusion with 30 mA. The polysilicon tether was melted at the neck and no critical damages are observed on the mirror plate. Since there are no particles causing the break, this transfer process is a clean process different from conventional methods using mechanical tethers.
Micromirror Behavior
The tilting micromirror is tested by reflecting a laser off a mirror surface onto an adjacent screen. The movement of the laser spot on the screen as the driving voltage is increased can be converted into a mirror torsional angle using the setup geometry. A photograph of a micromirror undergoing static steering testing is shown in Fig. 12 . The bright spot is the laser spot and it is observed that the mirror is tilted with 60 V driving voltage.
The upper left micromirror is removed to observe the bottom electrodes. Varying the driving voltage from 0 V 
